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(54) PLASMA STERIUZATION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
plasma sterilization apparatus capable of 
effectively sterilizing the inner surface of 
an instrument to be sterilized, particularly 
an instrument in the form of a microtube. 
SOLUTION: The instrument 3 to be 
sterilized, introduced into a sterilization 
container 1 , is fixed in position by a fixture 
6 and a gas containing components 
effective for sterilization or a gas 
producing such components is supplied by 
a gas exchanger 5 into the container 1. 
Next, a discharge plasma generating part 2 
is inserted into the instrument 3 without 

making contact therewith to generate a discharge plasma. The 
discharge plasma produces from the components in the container 1 
active particles having sterilizing action, such as chemically active 
atoms, molecules, or ions, to effectively sterilize the inner surface of 
the instrument 3. 
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(0rtSB«://X*«EA5-i*-5fci«)®#S?:{iA/cC 
ai-riit*^! 1 */c«2 {ciB«©::''-7X-=i'S®S®. 
[%^©i¥}ffl^j|$t^l 

[000 1] 
[0 00 2] 

[tSstwoajB] -HMk:. ^^<k!^ (NOx) -^SKUK 
^ t?Bj ( S O X ) ^©^^a©^»Bfc*«aBK: ^ X-7 

KiD. >!;XtcS)ta. mi«<c«b'©Sl5*5ec»). 
[0 0 0 3 ] -ecr, cn6®fStt«*WWfiS^^J^«:^^ 

[0004] S£3fe©7'^XvaBilSl 0 ooswsss 
1 5 cc^j^-r. 0 1 5 ic*5tir> r^^xvfss^ 1 0 0 
t3:«S4:«^*J^fiRt-S®Si?fSl 0 1 «r«^. F«3gp{c:/ 

7X-7^^^ 1 0 2 **<irr s. ®BSs 1 0 1 

BE^3>hD-Jl'ilgl 0 SCCjr-Q-C. -/^X-r^K: 

:t>^7f=-f *;va©5RK:ft4«iW <^x. a/c»« 

f*) t>CC*^e«*&Sn.5. :/7X-7^Sggl 02 

tt. if»te^:^^il«ie^:^©«Sj^» 
©:7'^Xvai*Jffli,>6ns. HI 5«c^r:/-5X-7Sffl 
SSlOOra. :/^X-7^iiai 0 2-C^Lft:r^ 
^X-7;feig?j^LAj:t>7r>^-C®SSSSl 0 Irt^rftS 

0 4tc:r^x-7*jR 

[0005] */c. 1$i«F^2 54027 6#5b«K«. 

sgrtse«:®*t- 7- ^ x-7igMSig 1 1 0 jwffitts n 
ri^S. c©atlS6Bi 1 0«, HI etc^-rjr^tc, 
*f;^yX;H 1 1 <t— :&©^1 1 2 ?:tS3SaS:Rf * 
S#SI 1 SrtCClfAL.. SSWhU-^ 1 1 4i©ra-C 
:^^X-7*|fe^3-e. C©7"5X-7(cJ:o-C^l 1 3 

^m^-ti>^<'>xibi>, 

[0006] C<mm^ 1 1 0 », :?'^X-7©^«: 

J: *) tjaaMS*^*s«ew^©rtaB*iasi-r * fc©-r 

*WT-5g:ft-t>. iaasai©rt^«:ik'<#«{cfflSi» 
g*©®SlK:B, «T©J:^'a:aStcJ:t)^ifiJfc*-:, 

[0007] -r^s:*?^. mw\^t.msm<o}^wm\.->' 
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[ 0 0 0 8 J ±2© J: ^>{c. yLmmmMifiwmu£<D 

J&iDJtg^c ^ X v®SSai!W*«b 6n-cc»/c. 
[0009] 10 

^cmmlmK'S:m■ri,mmsM,ol^m<omm • sis* 

to 0 1 0 ] Sfc. 2p:|6iH«. tsiiissawrtMKa® 

-yxmm ■ jsaK:«S!i!)Ji:7'^x^a®igB*ii«^sc 

[0011] 20 

{i^ . C ©ISmr^^ X-7^igP!&iiiieSl!©BS*©F«9M 

■5. 30 
[0012] */c, 3j£^?g(C^S:/^X-7@Mi?S«, 

^•-i-xi. c©il^<*'<-x©»fficciS;g?n/t2-5 

[00 13] *^?ii(c^«.:/7X-5'SMi^ 
fc<fc^tc. mfi2fiitm:/7Xv^ag|5«. ^m-^-XK 40 

me t «®fflg:ft i ©^?:K»±-r -5 fcj«)©i^*ia:w 

X-v^aPtt. SI«{*'^-X©»iffi*5[U]^^jgK;j^fiS3 

n. c©l^l^^m5©^^/cffi^cms=&i9®L/c^5. isjs 

JSbicf&nofcii^ic. B5iafiStS:7'^X-7^5feSB«. P 

•2)(5SR©rt<l'J«CSg?:i9:g b /c ©T * S . 
[0014] */c. 2f:*ia«C#S:7'^Xv|81i^|gW. 

^tc. i9ieafca:^7Xv^Sfe8B«. S!S«t'<-X3&JRtg( 50 
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tttcjgfijsti. c©sts<*'<-x©rtffi{c«fli«:iaa 
a?L*iswfcfc©-c*^. 

[0 015] **?Uc«i:/^X'=?a»ilHtt. 

±iiL'/cSS«:»9i-r.5/tii)«:. ia*^7t<:ie4SU/c<t 
^k:. ^iefflcS:?'7Xv^a». il«tt'<-xi«e 

Ji^ic. i5ia»m:/^X-7^a5B, ^(*'<:-;ji«c® 
^X «:fl«&-r 5/c»©4'2ggP4-JBfiE b . 

it/cfc©-C*-5. 

[00 1 6] sfc. *»iii«:»4^^xvaei^a«. 
fiSsnAit©^**. 

[0017] 36CC, 2jc^?gK:^S:7'^X-7S®^S 

L/fcO. »iS^l 1 «:iatgL//cJ:^K:. fjfem® 

[0 0 1 8 ] $/c. *:^?gK:{SS:7'^X-7®ffi^g«, 
<t:^(c, iqi§B:/7X-?|9:SiS». »i{ifS:^©l^^tc 
[0019] 

[^?S©*Sfi©#^] «T. :4:^?B«c#*:/'7X-7ai| 
[ 0 0 2 0 ] Jite. *^qg4c«-2>::^-5X-v|Se^S«> 

s*©rtffiip©isia«ifli-^jss«ia©t^-rti©js^{c t> 
KUKBiSfiSfe^* n-5 ^> ©i -r 

[ 0 0 2 1 ] *-r. 2|c«Wtc»4::r^XvaSJia©l» 

lSlffi3^!IS*01-3«CJ:'3itt?B-^-5. 0 1 
CcC&S:?'7XvaiiilSl 0©^«:«jj%-raB5S-C* 
5. 

[0022] ^5X-7®^$gf 1 0 «ilg*:»=&«)5£-r 
1 «:Wr€.. iSa^l«:«fiicS:/^Xvft 

2 *iT[Si* tcsT 3 nrss s n 4. 

[002 3] ISS^S 1 :*^X35gfeg 5 ifimmS ti 

■cte 9 . c ©//xs[^g5 ip^&m^s 1 rtfcasftffl 
«:wrs**x«:^L//£i»3. ^mnmimri>'(*>, 

'tm^-ti). tfc, ;yx32^s5«> cne©® 

®fP«€:Wr-5iBJS©^t^^K:. ®S^Slrt©ff;^J 
3 > h n - Jl/ feff 5 C i *»-C# S . 
[0024] SUSIS 1 rtT. X-^^^gpz ©T:» 



(4) 

5 

[002 5] fiiS:/^Xv^aj2«f&SS 1 1 

2{c«^e>n/cmg)Cp^ftSL', «^llg:P:3rtr:/^ 
x-^i^sii^^. aiBi2». tscmr^mmmxttiM 

[0 02 6] (EL/. ®il^glrt<DE^K:J:-:?r*tJffl*r 

[0027] ass^s 1 «:j««ss«*3 rttcii:^:^^ 

[0 02 8] C<D<i:5K:«fl63nA:^^X-7®fflSgBl 

OX{t. «@1IS:P:3(Drt®(0^S«:t>/cot:ft^-:^^ 
X-^j^s^^T-SO-C, »aMg:ft3*5aWffll^^WT^« 

[0 02 9] c<o:7'^Xvaii^Bl O-Cti. 

[ 0 0 3 0 ] ^r. 1 \HvwmsM:3^mm 

[0 03 1 ] ^X{c^i&^^S8^lgtt5H^-r®s^6k:@ 
^sn/c4ftaiisi:3*±s3ii. as-/^x-7^a5 

iE-orm®i 2?!p6*&®si 
«:/^Xv|fe^SB 2 (D^icMB^wmr^c i w:<i: 0 
ScS^^X-^i^SlfS. c<D0cS:^^X^«:j:*)a 
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[003 2] »mmSM3[HiCii:!^^W<^^^^^t 
bX. WSMSM3(D>^m(^^':^MKmy:X)Ui 3ifi0 
a&cSWenS, ;^/X«Afl9>'X;H 3*aC:t/cfc<D 

SJcS:/^Xv^^SP2CCJ:0fifca::/^X-:^«:^-r 
^S(C:^;5^ea&gl 4*^6:^*X«Affl>'XJH 3 tc J: 0 

atiicwiaftfiS^^^T 6 X «:aaMS:P: 3 <Drtffi 

(0 0 3 3 ] 02*5ctCJfH3«. igitC45C:f^ttaaS 
:13 <tfiScm7*^X-7^3£SB2CD»ffl^?HL3rcfca>T«> 
-So a2«, lKaMg:P:3 <Lffim:/^X-7^Sfe^2<i:(D 

2 ^-r x^ ^ . 

[0 034] H2tCin-r^^^. jaS:/^X':7|^^gB2 
tSa®g*3C0l^a5&cj¥A5ti^o C<D0(m:7-^X 
v^^tSB 2 ^@ 2 1 2 4 i ffiiSftT'ff e> tl/ce^ 
tt-<-X3 Oi^ei^-S. Sffi2 1^2 4W. Smit^- 
X3 0(DSm^6^L/rt(9J«:gg3tl. 'Iie2 1-2 4 

tm&msM:3<oi^mtii3^mmmM^'r. ^tcmmz i 
-2 4Siatc^3n'2»a5cs:/'7X-7feaaMs*3<D 

aasi: 3 cDWM-^oScm >^'^ X vk: <fc ^ y - 

[0 0 3 5] fiJtm:/'^X-7^a52 
[0 0 3 6 ] 1 2 3Jp61i:^?^«*&f ^<!:, 

X 3 0 (Dmm(>cmmf»xw£S. s n/ts® 21, 2 2 pa 
<b. me2 3. 2 4rak:-en^nttm:?''7X-;?:i&i^T 

fiC^:/^ X^^iSP 2 office t>/cor^- 
^cffim:/^ X^^^*5l±-5/cdi>«:mSPaPS«— 

[0 03 7] ^fc. «affiS^3*^/aftUri>^,«i&CD 
S5cm:/^X-v^gP2^ieiS>^cC«l4T^«fiS*r^ 

Sf««:^^X3 0^«I^^WT5«Jig'C?g«b, 
±W:^?ST?K^L/cm@2 1 -2 4^tSSTi>. * 
/c. ilS(*-^-X3 0±CC^*^#S1irrmffi2 1 - 
2 4*J^«-rSC<!:*>'r**. m««4»isittftcs 
S^tiXl^Xi>J:l^L. V>ifiKX^'yXh^l\ 
[0038] **^tc^^ y''7:^'7mm^S(Otk 

[OO3 9]04ft3:. 2|c^?3K:^^:/^X-7aSJiao 
m 2 ||3ffiJi5®tc4at:f SfiScS:^*^ X v^^SB 2 (D^fflHr 

[0 04 0] ^2SliS?&®K:4di^r«. iJ(^:/^Xv^ 
^aS2». 3*oaS2 1. 2 2, 2 3«:lffiiUr. 



cne>©ms2i. 22, 2 3 3&s^»-c-x3o<Da 

[0 04 1] ttS:/^Xv^a5 2«S{@Mg^3CCjC 

aa*S:ft3K:^^-i^*^^^c<i:^< , fi5fm:7*^x 10 

[0042] 05«. :**?3CC^'&:7-^Xv®Si^<D 
[0043] m3miBmx\t. Sc^:?^^X-:7^^gP2 

(Dmm»^-:^ 3 o<DH±ccma?L3 1 *^i9:c:f e>nri* 

n/c&m:/ ^ X-^^^di^fflS^ff #5fcT-S /c8?>:7- ^ X-T 

[0044] S3l?L3 lCD{^63:^»-<--X3 0(DS 
$(CfSDTffigtc^UTJ:C>;6^ '7*^X-7Jfctf 
■&-Safl^*^6. iim«^-^-X3 0<Oti{3f^SCC*5/coT 

m«!:-^-;^3 0©?aS^ffJ^Loo, ^;rj::7"^Xvg£ 

[0 045] rj:i6. m 1 Ti^S^ff^^T^. 
•^-X3 0^^fe-C^^OTl>^3&i. ^^»-^-X3 0 

[0 0 4 6 ] H6«. *«WC«*:>'^X-:7aii^© 
^4 ^?^«tcfct:f itlH^zf^ :K^m^m2 ©KffiHr 

[0047] mAmmmm-cit. msw^-:^ 3 0 
sn-cii^s. me2 1 . 22ime23, za^-^h^ 

nc:<Dil^(t'<-;^ 3 oo^^d^JJcfflffiKSg-r-Sc i 
SM3<Df*9M(CiS®®n'5Ci*B&l»-Cl»2,. •t'S^tt 

©iimti£'<-;^3 o«. c©tinj^»rffi«:i®6-r. m 

mZl. 2 2. 2 3, 2 4<!:»3e^^3<!:(DjS^M 

[0 04 8 ] 07(3:. ^^wtc^iT-^x-^aasaicD 
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1 0 0 4 9 3 msmmmm-cit. mM-:f'yx-7ms£U2 

®42|s:<DSS2 1 . 2 2. 23. 2 4 B. ^ti^tvp^^ 

5te^*BCD«S*>6^fi£3n-C(,».S, me2 1~2 4 
%ttST^>ct«:j:»3. «e2 l~2 4iaiaMS^3 

©rtffi*iit«SM-r -5 c <!: *Piik-r -s c i *<-ctf s. 

[005 1 ] ^6^^ffi(C«}t,>-r». ««i2 1 8 

racc^$n?,:r5Xv-^^2 i~2 8*1. tesss 

J:5(C. iiS(*'<-X3 0K:^^X-5'^g<D««d55± 
ffl©. 4oO'jyt^?^3 2=l:l9;WT:t>i. 
[ 0 0 5 2 ] S 8 CC^-r J: 5 (C. KlD*5Rtt^fSS«: 
-<-;^3 0OJ8^. «SiSS^3©i*5Sra{c^*Wrs 

^ 3 2 ©:gs 5 <r>mmm.mjz o < §ss£ s 

[0053] -en-e^KD^ies 2 ii^sflE'<-;^ 3 0 © 

t^SK:t)/c-Drg:t:frfcJ:(,^*^. Sl^i*'^-x3 0©— 

^^&< «bfclo©MJ|?K:SW-5Ci<>T*S, 

3^3 2«-en^nig3?:^^-CS;l:f-C*>J;(,», m 
«. iim^J'^- :^ 3 0 ®?Kt*»ilI 8 © J: ^ Rttjli5«J^ 

[0 0 5 4 ] S9». *^?g«:C^-5:^^X-7Sai|g© 
^7 l^ji5,@«:toCt 6fiJtS7'^X-7^g82 ©SrffiHt? 

[0055] ll73IS6jg®», rn'mW^-::^ 3 0 
*S(,>ttM¥«jt©iS-&tc, SIS»-^-;^3 0©P«k: 
«»l»±«©«tt©^3 3 *. 7 -5 ^i^ttJbS mi 'J 
:/tt(CK»3«Wr. ^@2 l-~2 Bitj^aSasi© 

[0 05 6] ^tt3 3Cr>i@li^2 l-2 6©%S©»r 

vx-7^^mz 1-2 6*1. »as8s*3©rtMKass 

jun S C i ^ES < C i *s-c # 5 . 
[0 05 7] SPMS 3©ttJ:^g3«ilS*jE-«-;^3 0 
■^S@5o^gii«PI0SSK:i/rfeJ:c>*i, cnj:») 
ji<IS^Lt:fc<t:l,^ S9-r». •^©2 1 ~2 6 

«3*©se-ciifii-r-ss©s?KSi=&^o-ci>4*i. 2 

[005 8] HI 0«. *^tCfilSr^7XvSSS6a 
8 3|]»J^»K:te W iiaa:^^ X-7|fe^gp 2 ©WtBdH 

[0059] m8**6Jgai«:*it>-c«. Sl«t^'<-;^ 3 



9 

f>i:m'ommt^r,xidr). co(agiJ^ecss2 i~2 
e2 i~2 83iiiH»^{c«tt$nr. figassm3©rt 
ovzm$t\i>^u- \'mmKK.mh-r. fife©BP2P*«-r 

sett* S «fi)E L r J: t ». 

[00603 01 1». ^:«?B«C{^-5:?'5X-7aBJ|g 
(Dm 9 9lt6^SI(c«5 t:r SttS:/ 7 2 <D»iS0 

-C*S. 10 

[0 06 1 ] rnQmsmm-cix. «e2 i~2 8%sa 

«:SS2 l~2 8*KgrSCi«:a:»). ^Stitc-^ 
^Xvt>Sffi2 1-2 8*5«S®SiSa3©rtSK:SK:S 

0 *«fiE-r -saww 4 nm<omf3mKicmm s n s *> © 
rtt/d: < . ^(o^nmomm^i^-r s c i *> ojtjg 

[ 0 0 6 2 ] a 1 2 ». *l%91{CfiR4::^^X-vagffiJS 20 
©Hr 1 Olli6JB®«:*jW4ftS7'7X-5'^^a{2©»r® 

[0 0 6 3 ] H 1 O3|jS0m*Jt^-CB. ^^t*^-:^ 

3 o*j;^y JQr-rnigH^tcj^fiSsn. ^2i~ 
2 8»-€-©rtSllI«ci9;g§nrt!«4, mm»^--:^3 0 
rtMfflU<ti1-ffiaiI<!:*iiji-r«.»ji?L3 43S5S:w 
6nri,>i. «ffi?L3 4©ffl»»^cci«Meur4:< , 
jgttfce*tcg:^L/-cj:t^. 01 2 (cin-r««|-c»P«<* 
•<-x3 0©^:m«iJ«:^HIfil«:4<iiSWS«RSi u-c* 

[0064] *l«feff5SSf ». RlgStt©!!^-^-;^ 3 0 
4i&9-3'CiS€l^-<-;^3 0$1-§P(Cii^L. W&WimM. 

3icmvxmM-ri>. gim(*'^-^3 o©rt<ijK:mg2 

[ 0 0 6 5 ] 0 1 3 ». :$:»?S(C{^S-:^^X^SaMi^g 
©mi l||Jfe0S8{c*iWSfiScm-7'5XviS4a2©»rffi 
0-C*S. 40 

[0 0 6 6 ] m 1 1 mmmmfmrnz i ~2 4*jj:af^ 
m(*--i-x3o«:tinigr©j:5«ci§itt«jt<bL. sse 
2 1 '«'2 4©it>*sp«:-en-enff^sp2 o o *. *fcsi 
m^'^-x 3 o©i*i*gp{ct|i^SB3 0 0€r-e-n-etit9:w 
fcfc©r. cn6«:*-«'^^©«E{*-?»M(*«:isS-rc:i 
«:j;»)««2 1~2 4iilS(*'<-X3 0©iaS^* 
A J; ^ tc b fc ©r* 

[0067] «(*-f>«(*tt*^SP2 00. 300 ©C^r 
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[ 0 0 6 8 ] 0 1 4 ». ^m^iCtk?> ^-^Wkm. 
©m 1 2||!g0®«cfctt*«S«:^^Xv»^SB2©»rffi 

[006 9] mi 2IIJS^S«. il«<*:-t-X3 0«C^ 
X*afcji-rSfcJt>©itJ^giJ3 0 0<t. Pitgltt<0<i:^«:gS 

ttssmw^-^-x 3 0 ©rtffi<ti^ffi<t%iia-r&«ja?L3 

StiSZ/xAi. tt©MS:^3©rtBn^»K:*Dircor«t*6 
3n^.«f£ib/cfc©r*-S, C©Ci«:J:0«a®g 
^ 3 ©SSjai*€r-®iii«>.5 C <!: Tji-C t S . 
[0070] «±© J: ^ J&fltRS* W-r 4*^?gec«^4 -zf 

SSnc <i:©S®*!iffi5ra»{Ctf ^ C i *5-C# 
[007 1 ] 

[^HJ©am] *^?9(cin«. fe««:J:0:?'^Xv?: 

^■rs»S7'7Xv^®4«sss*©F*3ffliecsa 

t©J: ^ AiSaailSft©F«9M®{cjS«;^L/)ici»<fc ^ tc 

orfe. ■e©rts®«ta«3«'Sc<b«c<. i^tcaa 

[0m©@m)^<c3i^] 

[01] ^^^^tc^^Sr^'^XTiSS^g©® 1 

*^-r8«BS0. 

[02] 1^wm%i>rfr>X-v1S^WX.^^^tM,-:f 

[03] i^miVi%i> x-7®Bsga©m i sysj^ss 
*^sitt??-r*eiK0. 

[04] *^Bj{c^s :/ V Xvi8iii|g©m 2 ^iteJ^^ 
«n%t-««IS0. 

[05] 4i:|^(C^S -f^ Xv%|gigg©m 3 Hig^S 
«:7n-rilBS0. 

[06] 4:^»:^-S::r7X7isaigg©m4|gi6^lS 
*Jn-rsias0o 

[07] *:^J{Cfi&S X-7|5aj|g©m 5 

*jn-riKiS0. 

[08] ^^i!BK:CgS7'^X^I8««g©m6*IB^!S 
«:^-rfilBS0. 

[09] *^{cfi^s::^^x-9'«sigg©m7jiitagsi 

[0103 *|%?H«:^-6::^^X-7SI|Jgt©m8 
S8=&^-rglBS0. 
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